Research work was undertaken to investigate the prevalence of mosquito genera in Tandojam and its surroundings from May to June 2010. A total of 2316 mosquito samples were collected which belongs to five genera viz; Culex, Anopheles, Aedes, Uranotaenia and Psorophora comprising 49%, 16%, 1.4%, 11.7% and 21.8% respectively. A total of 563 mosquitoes were collected from marshy/swampy areas, Psorophora were the most abundant 218 (38.7%) followed by 138 (24.5%), 123 (21.8%) and 84 (14.9%) Uranotaenia, Anopheles and Culex respectively. A total of 277 mosquitoes were collected from lavatories among which Culex were dominant 239 (86.3%) followed by 23 (8.3%) Anopheles and 15 (5.4%) Psorophora were identified. There were 186 mosquitoes collected from ditches and Culex were the most prevalent as 105 samples (56.5%) were collected followed by 81 samples (43.5%) Anopheles. A total of 552 mosquitoes were collected from grassy areas results revealed that Psorophora were the most abundant that is 273 (49.5%) followed by Uranotaenia, Culex, Aedes and Anopheles. with abundance of 133 (24%), 94 (17%), 32 (5.8%) and 20 (3.6%) respectively. A total of 629 adult mosquitoes were collected from animal pens. The most common genus Culex comprising 524 samples (83.3%) and least common was Anopheles 105 samples (16.7%). A total of 109 adult mosquito samples were taken from houses/containers belongs to 2 genera. Culex were by far the most abundant 89 (81.7%) followed by Anopheles 20 (18.3%).
Introduction
Since ancient times, mosquitoes have been associated with human and livestock diseases. It has become established that mosquitoes are the most important arthropods affecting human health. They attain their greatest impact as vectors for the organisms causing such well-known human diseases as malaria, Filariasis, Encephalitis, Yellow Fever and Dengue fever. They cause early death and chronic debilitation, which strain the resources of health services and reduce human productivity, thereby perpetuating economic hardship. Additionally large population of mosquitoes can cause intense irritation and extensive blood loss to livestock and wild life, resulting in reduced productivity and even death. Mosquitoes occur in practically every region of every continent in the world except Antarctica. They develop in an extremely broad range of biotic communities: arctic tundra, boreal forests, salt marshes, ditches and ocean tidal zones. Greatest species diversity occurs in tropical forests, but extremely high densities of mosquitoes are common even in the species poor biomes, such as tundra 1 .
Many species are native to tropical and subtropical regions, some such as Aedes have successfully adapted to cooler regions. In the warm and humid tropical regions, they are active the entire year long; however, in temperate regions they hibernate over winter. Eggs from strains in the temperate zones are more tolerant to the cold than ones from warmer regions 2 . They can even tolerate snow and temperatures under freezing. In addition, adults can survive throughout winter in suitable microhabitats 3 .
Mosquito-borne diseases are also prevalent in Pakistan causing huge losses of livestock as well as human health. Mosquitoes play a major role of vector in spread of different diseases of livestock and human beings. They are known to transmit diseases like Malaria, Arboviruses, West Nile Fever, Western Equine and Japanese Encephalitis, Avian Pox and Dengue Fever.
Main objective of our study was to determine the genera composition of mosquito fauna in different habitats in Tandojam and its surroundings. There is dire need to gather baseline data on population diversity of mosquito species so that their role as vector for various human and animal diseases may be better understood. With view of such dire need, present research is proposed, so that data may be made available for future researchers.
Materials and Methods
Study investigating population diversity of mosquitoes and their genera identification was carried out in Tandojam and its surrounding areas. The data was collected from survey and field observations, while further examination leading to genera identification was carried out in Parasitology Laboratory, Faculty of Animal Husbandry and Veterinary Sciences, Sindh Agriculture University Tandojam.
A total of 48 localities were visited which include six habitats types including marshy/swampy areas, lavatories, houses, plants/ grasses/ trees, ditches and animal pens. Prevalence rate was determined by observing different habitats through naked eye and catching mosquitoes and bringing them into Parasitology laboratory where further examination was carried out for genera identification.
Mosquitoes collection:
Collections were performed at the ground level simultaneously at dawn and dusk from different habitats. Due to the great distance among the habitats, each one was sampled in the subsequent day. The catches occurred in diurnal period and nocturnal period of mosquito activity, from May to June 2010. Collection was made using mosquito net and care was taken to avoid decapitation mosquitoes and mosquitoes were transferred to empty glass vials and brought to molecular Parasitology laboratory for pheno-typical characterization.
Mosquitoes processing: Mosquitoes were killed by using fog of anti-mosquito coil and then temporary mounts of mosquitoes were prepared on glass slide using glycerin as sticking agent. The cover slips were applied over the slides to make them mounted. Identification of adult mosquitoes was carried out using taxonomic keys 4, 5 .
Results and Discussion
With an object to generate baseline data on diversity of mosquito genera among different habitat types and to compare population dynamics of mosquito genera in Tandojam and its surroundings, 48 localities from 6 habitat types including marshy/swampy areas, lavatories, houses, plants/ grasses/ trees, ditches and animal pens were visited.
A total of 2316 adult mosquitoes were collected from 48 different sites. There were five genera of mosquitoes were identified. Culex was the most dominant genera comprising 49% followed by Psorophora (21.8%), Anopheles (16%), Uranotaenia (11.7%) and Aedes (1.4%). There was substantial habitat to habitat variation in the mosquito genera depending on the habitat preference by these genera (Table-1). There were only 2 genera Culex and Anopheles that were present in all habitat types and Culex was dominant in lavatories with 239 samples from lavatories (86.3 % of total lavatories mosquito population) with decreasing order 524 samples (83.3 % of total population in animal pens), 89 samples (81.7 % of total mosquito population in houses/containers), 105 samples (56.5% of total mosquito population in ditches), 94 samples (17% of total mosquito population in plants) and 84 samples (14.9 % of total mosquito population in marshy/ swampy areas). Anopheles population also recorded in all habitat types and was dominant in ditches, 81 samples (43.5 % of total mosquito population in ditches) with decreasing order 123 samples (21.8 % of total mosquito population in marshy/swampy areas), 20 samples (18.3 % of total mosquito population in houses/containers), 105 samples (16.7 % of total mosquito population in animal pens), 23 samples (8.3 % of total mosquito population in lavatories) and lowest in plants 20 samples (3.6 % of total mosquito population in plants) (Table -2) .
Psorophora genus was present in only 3 habitat types viz; marshy/swampy areas, plants and lavatories with highest population percentage in grassy areas with 273 samples comprising 49.5 % of total grassy areas mosquito diversity and 218 samples comprising 38.7% of total mosquito diversity in marshy/swampy areas and lowest count were seen in lavatories with 15 samples comprising 5.4 % of total lavatories mosquito diversity. Uranotaenia genus was seen only in 2 habitat types marshy/swampy areas and grassy areas with same population percentage (24% of total marshy/swampy areas and grassy areas). Aedes genus was only present in grassy areas with 32 samples comprising of 5.8 % of total grassy areas mosquito diversity (Table -2 7, 8 . During present study it was found that prevalence of Psorophora in marshy areas was high because of their higher biting capacity and breeding capacity at marshy areas. The other factor for the mosquito population diversity was seen that the marshy areas that have direct sun exposure have less mosquito population it may be due to increase in the temperature during day time resulting in the decreased larval capability to survive.
In another study the Culex were dominant over other species in urban areas as compared to forests, but specific composition of Culex mosquitoes in urban areas was greatly diversified and higher in those located in forest environment 9 .
During present study it was seen that Culex population is higher in lavatories than other habitat. It was seen that there was little difference in houses/containers and lavatories mosquito diversity because of the less distance between houses and lavatories. These both habitats are considered as urban as there was close association between distance and mosquito diversity. There was seen that the Culex prefer the urban areas as compared to other habitats. It was also recorded by the workers that the Culex was the most collected species around the year in central Thailand 10 .
In another study on Anopheles prevalence was conducted in Tanzania which reveals that there was significantly larger number of Anopheles were collected from traditional flooding rice irrigation ecosystem (70.7%) 11 . In another study of district Peshawar (Pakistan) the mosquitoes collected from polluted water ditches contain two genera Culex and Anopheles, more than 99% collected mosquitoes belong to genus Culex and remaining belongs to genus Anopheles 12 .
The population diversity of mosquito genera was observed in grassy areas. In which the great diversity was seen and five mosquito genera was observed, viz, 49.5% Psorophora, 24% Uranotaenia, 17% Culex, 5.8% Aedes and lowest Anopheles count (3.6%). Another study in Grahwal (India) forest pools, tree holes, rice field, tanks were observed from which five genera were seen viz; Aedes, Anopheles, Armigeres, Culex and Uranotaenia 13 . In another study of district Faisalabad (Pakistan) the population of Aedes 26.3% was seen and population estimates and species composition of Aedes in forest habitats indicated a rapid increase in population following rainy season, it means the population of Culex, Anopheles and Aedes depends on rainy season and aquatic breeding sites 6 . Highest mosquito diversity in forests was also reported 9 , great population diversity was seen in grassy areas, it may be due to shady areas having low temperature and the male mosquitoes sip the plant nector that it may available for this reason. The other factor is less or negligible use of anti-mosquito sprays in vegetation.
It is reported by the different scientist that availability of Culex in animal pen reveals that over all 82% of engorged mosquitoes had fed on birds and 18% had fed on mammals 14 . The availability of Culex depends on host availability. In our study all the mosquitoes collected from animals pens are most belongs to the genus Culex and remaining are Anopheles but all are engorged and had fed on animals and these are available only for temporary period for taking blood meal from animals and the presence of the mosquito population is again depend on the surrounding breeding sites of mosquito where the animal pens are near or along with aquatic habitats there were higher population of mosquitoes.
The mosquito diversity in different houses/containers (indoor) was seen, only two genera of mosquitoes are present viz: Culex 81.7% and Anopheles 18.3%. This was also reported that mosquito collected indoor was Culex (33%) and Anopheles (14%) 15 which is not agreement with our results. During the study in southern Punjab (Pakistan) most Anopheles (98.8%) were collected indoor resting sites while only 1.2% of total Anopheline densities are accounted outdoor except their breeding sites, confirming the endophilic behavior of Anopheles in Pakistan 8 . Our study shows higher Culex population and lowest Anopheline population collected indoor because of preference of Culex mosquito to urban areas but it also depend on breeding habitats distance.
